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2NRODWRUJDQXPYLVXV) pretvara svjetlosni 
SRGUDŗDMXVOLNXSDJDQD]LYDPRIRWRVHQ]LELOQLP
RUJDQRP-RwXQDMSULPLWLYQLMLKRUJDQL]DPDSR-
SXWSUDŗLYRWLQMD RSLVDQH VX IRWRVHQ]LELOQHRU-
JDQHOH-DPHVLVXUNRMHVXVHWLMHNRP




JUDìD L PLNURJUDìD )HUQDOG  )LVKHOVRQ
L VXU  NDR L SDWRORwNH SURPMHQH X RNX
ULED5DPHVKL1DJDUDMDQLQWHQ]LYQRVH
LVWUDŗXMX2NRULEDUD]OLNXMHVHRGRNDVLVDYDFD
SRREOLNXRèQH MDEXèLFHREOLNX LSRORŗDMX OHâH






KLVWRORwNH JUDìH L IXQNFLMH PRŗH SRGLMHOLWL QD
SRVHEQH GLMHORYH 9DQMVND RèQD RYRMQLFD ODW
WXQLFD ƭEURVD EXOEL VDVWRML VH RG EMHORRèQLFH
ODW VFOHUD L URŗQLFH ODW cornea %MHORRèQLFD




8 VUHGQMRM RèQRM RYRMQLFL ODW WXQLFD YDVFXORVD
EXOELPRŗHPRUD]OLNRYDWLWULGLMHODŗLOQLFXODW
choroidea FLOLMDUQR WLMHOR ODW FRUSXV FLOLDUH) 
L wDUHQLFX ODW LULV ŖLOQLFD NDR wWR VDPQD]LY
NDŗH VDGUŗDYD EURMQH NUYQH ŗLOH ]D RSVNUEX
GUXJLK GLMHORYD RND -HGQD RG VSHFLƭèQRVWL UL-
EOMHJD RND MHVW L SRORŗDM èXGHVQHPUHŗLFH ODW
UHWHPLUDELOHNRMDVHQDOD]LXQXWDUŗLOQLFHULEOMLK
YUVWDèLMDPUHŗQLFDQHPDNUYQLKŗLODWHSRORŗDM
IDOFLIRUPQRJ L]GDQND ODW SURFHVVXV IDOFLIRU-
PLV NRML MH L]ERèHQ NUR]PUHŗQLFX X SRGUXèMH




NV/HâD ODW OHQV) je velika i potpuno 
RNUXJOD%XGXâLGD MHVPMHwWHQDEOL]XURŗQLFH L
GDMHRNRSRNUHWOMLYRwLULQDYLGQRJNXWDMHYHOLND
'RXJODV L 'MDPJR]  /HâDQHPDNUYQLK
ŗLODQLŗLYDFDDXSRORŗDMX MHGUŗHVXVSHQ]RUQL
OLJDPHQW ODW OLJDPHQWXP VXVSHQVRULXP OHQ-
WLV GRU]DOQR WH UHWUDNWRUQL PLwLâ ODW P UH-
WUDFWRU OHQWLV YHQWUDOQR *HQWHQ L VXU
7UHâDRèQDRYRMQLFD MHVWPUHŗQLFD ODW retina
0UHŗQLFDMHRGJRYRUQD]DSUHWYRUEXVYMHWORVWLX
ŗLYèDQL LPSXOV NRML âH RSWLèNLP ŗLYFHPGRâL GR







QXFOHDUH H[WHUQXP YDQMVNL PUHŗDVWL VORM ODW
VWUDWXPSOH[LIRUPHH[WHUQXPXQXWDUQML]UQDWL
VORMODWVWUDWXPQXFOHDUHLQWHUQXPXQXWDUQML
PUHŗDVWL VORM ODW VWUDWXP SOH[LIRUPH LQWHU-
numVORMJDQJOLMVNLKVWDQLFDODWVWUDWXPJDQ-
JOLRQDUH VORM JDQJOLMVNLK DNVRQD ODWVWUDWXP
QHXURƭEUDUXP L XQXWDUQMD JUDQLèQD PHPEUD-
QD ODW VWUDWXP OLPWDQV LQWHUQXP 'RXJODV L
'MDPJR]  ,&9*$1  3RVHEDQ
PHKDQL]DPSULODJRGEHRNDQDNROLèLQXVYMHWOR-
VWLNRGULEDRSLVXMX'RQDWWLL)DQWD6D-
OHP  L$]DE L VXU $XWRULVXNRG
SURPMHQHLQWHQ]LWHWDVYMHWODXRèLOLPLJUDFLMXSL-
JPHQWQLK]UQDFDXSLJPHQWQRPVORMXPUHŗQLFH





]DGHEOMDQMD YDQMVNRJD ]UQDWRJ VORMD PUHŗQLFH
X] VWDQMLYDQMH SLJPHQWQRJ VORMD X GYLMH YUVWH
wSDULWUOMDRGEODWD
&LOM MH RYRJD LVWUDŗLYDQMD DQDOL]LUDWL QRYR-
SULNXSOMHQH X]RUNH RèQLK MDEXèLFD wSDUD L DQD-
OL]LUDWL DUKLYVNH KLVWRORwNH SUHSDUDWH RND wHVW
YUVWDPRUVNLK ULED wSDU WUOMD RG EODWD IUDWDU
'LSORGXV YXOJDULV JLUHPHQXOD 6SLFDUD VPD-
ULVJODYRèEMHODw*RELXVJHQLSRUXVLODVWDYLFD
JODYXOMD &KHOLGRQLFKWK\V ODVWRYL]D) te utvrdi-
WL SULVXWQRVW SURPMHQD NRMH MH RSLVDR 9LGXwLQ

MATERIJAL I METODE
8 RYRP VX LVWUDŗLYDQMX NRULwWHQL X]RUFL Rè-
QLK MDEXèLFD  SULPMHUDND wSDUD XORYOMHQLK
VSRUWVNLPULERORYRPQDGXELQLRGGRPQD
GYMHPD ORNDFLMDPD X VMHYHUQRP GLMHOX -DGUDQ-
VNRJPRUDçHWUQDHVWSULPMHUDNDXORYOMHQRMHX
DNYDWRULMXRWRND3DJDORNDFLMD3DJDGHYHWX
DNYDWRULMX RWRND 6LOEH ORNDFLMD 6LOED 2G VYD-
NRJSULPMHUNDX]RUNRYDQDMHMHGQDRèQDMDEXèL-
FD HNVWUDNFLMRPNUXŗQLP UH]RPX] UXERUELWH
8EXOEXVMHQDJUDQLFLEMHORRèQLFHLURŗQLFHLQ-
]XOLQVNRP wSULFRP DSOLFLUDQ  WQL SXIHUL-
UDQL IRUPDOLQ 7DNRSULSUHPOMHQHRèQH MDEXèLFH
XURQMHQH VX X  WQL SXIHULUDQL IRUPDOLQ L
dopremljene u laboratorij Zavoda za anatomi-
MX KLVWRORJLMX L HPEULRORJLMX 9HWHULQDUVNRJD
IDNXOWHWD6YHXèLOLwWDX=DJUHEXJGMHVXQDSUDY-







KLYVNLKLVWRORwNLSUHSDUDWL RND wHVW YUVWDPRU-
VNLKULEDwSDUWUOMDRGEODWDIUDWDUJLUDPHQX-




PLNURVNRSRP 2O\PSXV %; SRG SRYHâDQMHP
 GR  SXWD WH VX VOLNDQL GLJLWDOQRP ND-
PHURP2O\PSXV'3 LVRIWYHURP&HOO% 6RIW
,PDJLQJ6\VWHP









VX wDUHQLFH UXGLPHQWLUDQL NDR L FLOLMDUQR WLMHOR
/HâDMHYHOLNDLRNUXJOD
8 VYLP SUHJOHGDQLP SULPMHUFLPD PUHŗQLFD




èLQH WUL QHXURQD L QMLKRYHPHìXVREQH VLQDSVH




Zadebljanja vanjskoga zrnatog sloja potvr-
ìHQDVXXREMHQRYRX]RUNRYDQHVNXSLQHwSDUD
ORNDFLMD 3DJ L ORNDFLMD 6LOED2GSULPMHUDND
wSDUDSRGULMHWORPL]ORNDFLMH3DJSURPMHQHQD
PUHŗQLFLXWYUìHQHVXXWULSULPMHUND8MHGQRP
primjerku vanjski zrnati sloj ima peteljkasta 
L]ERèHQMD NRMD X SRWSXQRVWL XOD]H XQXWDU SL-
JPHQWQRJ VORMD ]DMHGQR VD VORMHP èXQMLâD L
wWDSLâDVOLND8GUXJRPLWUHâHPSULPMHUNX
WDNRìHUSRGULMHWORPV ORNDFLMH3DJQDìHQDVX






XQXWDUQML VORMHYL PUHŗQLFH QLVX SURPLMHQMHQL
VOLND
3RQRYQLP SUHJOHGRP DUKLYLUDQLK KLVWRORw-
NLK SUHSDUDWD 9LGXwLQ  SRWYUìHQL VX
SULMDwQML QDOD]L SURPMHQD QD PUHŗQLFL wSDUD L
WUOMH RG EODWD 6OLèDQ QDOD] XWYUìHQ MH MRw L QD
MHGQRP X]RUNX RND YUVWH ODVWDYLFD JODYXOMD
1DLPH]ERJDUWHIDNDWDQDVWDOLKSULOLNRPL]UDGH
SUYLKSUHSDUDWDQLMHELORPRJXâHVDVLJXUQRwâX









L URŗQLFH 5RŗQLFD KLVWRORwNL QHPD MDVQR UD]-
JUDQLèHQLKSHWVORMHYDNDRXYLwLKNUDOMHŗQMDND
%MHORRèQLFDVDGUŗDYDKLMDOLQXKUVNDYLFXNRMDMH
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RèQHRYRMQLFHQDOD]LVHèXGHVQDPUHŗLFD]DWLP
NUXŗQL VORM JUDìHQ RG ŗLOQLFH FLOLMDUQRJ WLMHOD L
wDUHQLFH&LOLMDUQRWLMHORXULEDUXGLPHQWLUDQRMH
XVPLVOXDNRPRGDFLMHOHâHWMQHPD]RQXODUQLK
YODNDQDNRMDEL OHâXGUŗDODXSRORŗDMX /HâD MH
YHOLNDLSRWSXQRRNUXJOD]DX]LPDYHOLNGLRRèQH
MDEXèLFHWHNDRWDNYDRPRJXâXMHwLURNYLGQLNXW
3UL DNRPRGDFLML RND QD GDOMLQX OHâD QHPLMHQMD
REOLN YHâ MH SRPLèX VXVSHQ]RUQL OLJDPHQW L
UHWUDNWRUQLPLwLâ0UHŗQLFD VH VDVWRML RGGHVHW
VORMHYD QHXURQD L QMLKRYLK SRWSRUQLK VWDQLFD V
SLJPHQWQLPVORMHP
8 RYRP MH UDGX SRVHEQD SDŗQMD SRVYHâH-
QD DQDOL]L KLVWRORwNH JUDìH PUHŗQLFH NDNR EL





SRVOMHGLFD SRJUHwNH SUL L]UDGL KLVWRORwNLK SUH-
SDUDWDDUWHIDNWQLWLVXVOXèDMQDSRMDYD1DLPH
prema dostupnoj literaturi prisutnost petelj-




VYMHWORVWL 'RQDWWL L )DQWD  8 VMHYHUQLK
PRUVNLK VORQRYD 0LURXQJD DQJXVWLURVWULV) sli-





SQR L]OD]H MHGQRP JRGLwQMH WLMHNRP VH]RQH
SDUHQMD 2ELèQR VH ]DGUŗDYDMX QD GXELQDPD
RGGRPDOLPRJXURQLWL LGRP
0XŗMDFLVHGXOMHYULMHPH]DGUŗDYDMXSULGQXGRN
ŗHQNH èHVWRPLMHQMDMX GXELQX0HVRŗGHUL VX D
YLGLPMHMHGQRRGELWQLKRVMHWLOD]DSUHŗLYOMDYD-
nje u uvjetima smanjenog osvjetljenja na veli-






RUD VHUUDWD PUHŗQLFH 6OLèQL VX QDERUL RSLVD-
QL L X QHNLK GUXJLKPRUVNLK -DPLHVRQ 
-DPLHVRQ L )LVKHU  L NRSQHQLK VLVDYDFD
3LOOHUL3HGOHU L7LOOH\)HMHU L VXU
6PRGODND LVXU SUHWSRVWDYOMDMX
GDMHXRèHQLQDOD]SRVOMHGLFDSULODJRGEHRNDQD
VPDQMHQX NROLèLQX VYMHWOD X GXELQDPD QD NR-
MLPD RELWDYDMX VMHYHUQL PRUVNL VORQRYL 7DNYD
SUHWSRVWDYND QH REMDwQMDYD QDOD]H GRELYHQH
XRYRP LVWUDŗLYDQMX MHU LVWUDŗHQHYUVWH ULEDQH
RELWDYDMXQDYHOLNLPGXELQDPD7DNR%DXFKRW L




1HGRVWDWDN RèQLK YMHìD L RSLVDQL ƭ]LRORwNL
PHKDQL]DP SULODJRGEH QD NROLèLQX VYMHWORVWL
wWR VX RSLVDOL 'RQDWWL L )DQWD  6DOHP





*ODYQL MH QHGRVWDWDN RYRJ LVWUDŗLYDQMD QH-
GRYROMQR YHOLN EURM X]RUDND NRML EL RPRJXâLR
VWDWLVWLèNXREUDGXLGRQRwHQMH]DNOMXèDNDVYH-
âRP YMHURMDWQRwâX 1DVXSURW WRPX YHâ VDPR
SRQRYQR XRèDYDQMH NDUDNWHULVWLèQLK SURPMHQD
QDPUHŗQLFLwSDUDWUOMHRGEODWDLODVWDYLFHJOD-
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